Selenomethionine stimulates MAPK (ERK) phosphorylation, protein oxidation, and DNA synthesis in gastric cancer cells.
Selenium is an essential trace element and is required for the synthesis of cellular enzymes that protect against oxidative stress. Epidemiological findings indicate that low selenium intake is associated with increased cancer risk, and, although the majority of studies show that exposure of transformed cells to selenium results in apoptotic cell death, there are reports indicating that cells exposure to low selenium concentrations promotes cellular proliferation. Gastric adenocarcinoma SNU-1 cells responded to selenomethionine with a biphasic proliferative curve: enhanced incorporation of 3H-thymidine into DNA within a very narrow range of selenomethionine concentrations followed by decreased 3H-thymidine uptake at higher levels. Concentrations of selenomethionine that stimulate cellular proliferation also induce cellular oxidation and phosphorylation of MAPK (ERK), a component of cell signaling cascades. MAPK (ERK) phosphorylation is synonymous with MAPK activation and enhanced cell growth. Our findings support previous observations of enhanced proliferation in response to low levels of selenium and suggest that, at certain concentrations, selenomethionine induces mild oxidative stress that, in turn, stimulates DNA synthesis.